Abstract In the neuroscience intensive care unit (NICU), most patients lack the capacity to make their own preferences known. This fact leads to situations where surrogate decision makers must fill the role of the patient in terms of making preference-based treatment decisions, oftentimes in challenging situations where prognosis is uncertain. The neurointensivist has a large responsibility and role to play in this shared decision-making process. This review covers how NICU patient preferences are determined through existing advance care documentation or surrogate decision makers and how the optimum roles of the physician and surrogate decision maker are addressed. We outline the process of reaching a shared decision between family and care team and describe a practice for conducting optimum family meetings based on studies of ICU families in crisis. We review challenges in the decision-making process between surrogate decision makers and medical teams in neurocritical care settings, as well as methods to ameliorate conflicts. Ultimately, the goal of shared decision making is to increase knowledge amongst surrogates and care providers, decrease decisional conflict, promote realistic expectations and preference-centered treatment strategies, and lift the emotional burden on families of neurocritical care patients.
Introduction
Patient autonomy is a guiding principle in medical ethics, and respecting autonomy is a cornerstone of the modern patient-doctor relationship. Increasingly, patients have taken an interest in actively participating in their medical care, and the incorporation of personal values and life goals into individualized care decisions forms a collaborative process between patient and physician known as shared decision making [1] [2] [3] . In intensive care units-and, in particular, neuroscience intensive care units (NICUs)-this direct collaborative process is often difficult because patients are frequently too ill to communicate treatment preferences that directly addresses the clinical situation at hand [4] . Oftentimes, surrogate decision makers and physicians must make judgments together about care options for patients that best reflect patients' values. Further complications arise when surrogate decision makers are unprepared to make difficult decisions or physicians are uncertain regarding patient prognosis for functional outcome and survival [3] . This review discusses methods for identifying patient preferences for their NICU care and the challenges faced when striving for shared decision making with surrogates in neurocritical care settings.
Determining Patient Preferences Determining Patient's Capacity for Decision Making
In the United States, 75 % of decisions for all hospitalized patients with life-threatening illnesses occur in those without capacity, and 95 % of critical care patients in general are unable to make decisions for themselves [5, 6] . Given the nature of diseases that require neurocritical care, lack of decisional capacity for NICU patients is often the rule rather than the exception. Sufficient decision-making capacity is requisite for patient participation in ICU decision making. Patients must be able to integrate factual information to make health care choices consistent with their personal values [7] . Medical decisions vary in complexity, and therefore a patient with the capacity for one decision may not have capacity for more complex ones [8] . For a patient to have capacity for a particular decision, he or she must be able to understand the information presented, appreciate the nature of various alternatives and their consequences, manipulate and question information rationally, and communicate their preference [9] . All physicians and health care professionals are able to assess capacity [10] . At times, liaison psychiatry services are consulted for determining capacity, particularly when conflict exists regarding therapeutic procedures, self-discharge, and post-discharge placement [11] .
Patients with capacity should be able to articulate their preferences and have the ability to ask questions. A proportion of neurologically injured patients may not be able to verbally communicate but may be able to convey their preferences via other means. For instance, intubated patients who are awake may be able to use communication boards [12] . An aphasic patient may benefit from a chosen representative who is familiar with the patient's own values and who can help interpret responses or frame questions for the patient during a discussion with the medical team [13] . Patients who are locked-in or who have severe neuromuscular weakness may be able to communicate to a limited extent via newer devices such as brain-computer interfaces [14] . Currently, these devices are novel and are used mainly as part of research protocols but may be more widely available in the future.
Suspending Informed Consent in Neurologic Emergencies
The requirement for informed consent may be suspended because the immediate needs of a patient are thought to be so critical that time cannot be expended in locating someone to provide authorization [15] . The American Academy of Neurology position statement on acute ischemic stroke recognizes that if a patient lacks decisionmaking capacity and no proxy decision maker is present, physicians can administer intravenous tissue plasminogen activator based on principle of implied consent for emergency treatment [16] . Initial emergent neurosurgery may require a similar suspension of formal consent for immediately life-threatening conditions. From a legal perspective, the presumptions are that any reasonable persons would consent to such necessary care, and the time needed to locate the appropriate surrogate may be detrimental to the patient [15] . All efforts to reach family should continue to be made in parallel to any emergency treatment or procedures.
Advance Care Planning Documentation
For NICU patients lacking capacity, advance care planning documentation may exist, based upon previous conversations these patients had with other health care providers. Such documentation may provide clarity in the midst of uncertainty and may provide legal evidence of a patient's previously stated wishes. Several studies have demonstrated that having an advance directive that specifies patients' treatment preferences substantially reduces surrogate decision makers' stress [17, 18] . The most prevalent types of advanced planning documents are summarized in Table 1 [19] [20] [21] [22] [23] [24] [25] .
Many limitations exist with current advance planning documentation. Two-thirds of adults in the United States do not have an advance directive [26] . Some patients who draft these documents do not discuss these details and specific preferences with their families or appointed agent who are later expected to execute their wishes [27] . Even the most precise documents are unable to cover every possible situation that may confront an incapacitated patient. While documents should avoid using language that may be susceptible to differing interpretations such as ''heroic'' or ''extraordinary'' care, ambiguity frequently exists. Ideally, when advance directives are drafted, patients should be asked to specify concerns about specific interventions (e.g., mechanical ventilation, artificial nutrition and hydration), as well as long-term outcomes (e.g., severe functional disability or cognitive impairment) and details about the level of quality of life that they would wish to avoid [28] . These issues are particularly important to patients with severe neurological injury as NICU patients undergo more invasive intracranial and hemodynamic monitoring, tracheostomies, and enteral and parenteral nutritional support than patients in non-NICUs [29] . The variability in the documentation and detail of a patient's pre-stated wishes can lead to significant conflict during critical illness [27] . The input of a medical provider who may be able to decipher future options for patients and help assist in informed decision making could be invaluable in specifying health care goals on a legal document but rarely occurs. Because of the limitations and variability of these advance care planning documents, they are generally not legally binding aside from Physician Orders for Life-Sustaining Treatment (POLST). These documents do provide legal protection to those who execute pre-stated preferences in accordance with patients' wishes [26] .
Surrogate Decision Makers
If the patient has not specifically designated a proxy for health care decisions in advance, most states recognize a hierarchy of those who may serve as a surrogate. Typically the order is spouse, followed by grown children, then additional family members, although the order of surrogacy and the power granted to surrogates chosen by default vary from state to state [27] . In some instances, when there is no appropriate surrogate or per state regulations, a court-appointed surrogate-often referred to as a legal guardianmay be necessary (Table 1 ) [25] . A prospective cohort study showed 16 % of patients admitted to an ICU do not have decision-making capacity or a surrogate decision maker [30] . The timing of obtaining a court-appointed surrogate can often present a practical challenge to medical teams faced with potentially time-sensitive decisions [31] . Even when an advance care directive exists, most of the time in the NICU setting patient preferences still must be interpreted by a surrogate decision maker and health care team. In some instances, a patient has appointed their own surrogate with either a health care proxy form or a durable healthcare power of attorney document. Critics of surrogates as adequate decision makers point out that some assigned surrogates may actually lack capacity or may not be the best representatives of a patient's wishes. Some studies have indeed shown that surrogates are imperfect predictors of patient preferences, prone to overestimating patients' desire for life support [32, 33] . Regardless, there is growing evidence to suggest that many patients desire those who they have had important relationships with to continue to make decisions for them during critical illness [34] . Following living wills to a letter may be less important than the well-informed decisions made by surrogate decision makers on the patient's behalf [35] .
Shared Decision Making with Surrogates
In 2001, the Institute of Medicine report ''Crossing the Quality Chasm'' recommended that ''patient-centeredness'' be one of the six worthy aims of health care. The goal of a patient-centered healthcare delivery system is informed patients and families who are actively involved in medical decision-making and self-management [36] . This model has been endorsed by the American College of Critical Care Medicine Task Force as well as a consensus conference of European and American critical care societies [37, 38] . In the NICU, it is usually families and surrogate decision makers who take on the role of the patient in shared [25] decision making. Curtis and White have proposed an evidence-based paradigm of general ICU shared decision making ( Fig. 1 ) [39] in which patient preferences are accounted for via frequent conferences that employ easy-tounderstand terminology to keep patients and families informed and empowered in their own health care.
Role of Physicians in Shared Decision-Making Process
The U.S. Patients' Bill of Rights requires informed consent in medical interventions, although which interventions require consent still vary from state to state [40] . Courts have made decisions requiring physicians to educate patients and respect these wishes in major medical decisions, and the U.S. Congress has incorporated patient self-determination into legislation [40, 41] . Even though patient and family participation in clinical decisions has become not only respected but oftentimes required, this fact does not mean a removal or abdication of the physician from the decision-making process. Physicians may incorrectly interpret their role in the surrogate decision-making process as having to abstain from expressing an opinion, even if they consider an intervention to be harmful [40] . In doing so, however, they leave decisions about technologies and interventions to laypersons who cannot be expected to have full understanding of complex medical situations. Surrogates in these situations cannot be expected to make fully informed choices. It is also recognized that even new technologies, therapies, and practices sometimes provide no benefit or even cause disproportionate harm to certain populations of patients; thus, physicians should not offer interventions if they are convinced they would cause harm by a patient's own criteria [42] . Furthermore, there are many situations in the NICU where prognoses for both survival and long-term functional recovery are uncertain; it is important for physicians to express that uncertainty clearly and honestly.
Long-term implications for cognitive and motor recovery and future quality of life should be emphasized when possible. However, while there is increasing data being collected on specific patient populations-for instance, cognitive outcomes and quality of life in patients who survive cardiac arrest [43] -there are many more areas of uncertainty for functional outcomes in NICU patient populations; much work remains to be done to help better prognosticate and guide acute decision making. In the setting of these uncertainties, shared decision making is a key partnership between physician and patient or surrogate in exploring options for treatment based on preferences as well as rationale for decisions by both sides [44] .
Working with Surrogate Decision Makers
Across critical care settings (medical, surgical, NICU), studies continue to show that patients and families-depending on personal, familial, or cultural backgroundsdiffer widely in their preferences regarding informationsharing during critical illness as well as the degree of decision-making in which they wish to participate [40, 45] . In one multi-centered study of audio-taped clinician-family conferences, none of the 63 participating physicians inquired about the surrogates' preference for what role they wanted in the decision-making process [46] . Family members whose actual decision-making role was discordant with their preferred role have reported higher prevalence of subsequent PTSD and depressive symptoms [47] . Thus, the physician should establish these preferences for decision making from surrogates of patients admitted to the NICU.
Some surrogate decision makers may confuse their own or others' interests with the patient's interest or may begin to doubt their adequacy as advocates when faced with external pressures [48] . It is important to remind surrogate decision makers that there is a hierarchy from which their decisions should be made [49] . Ideally, they should first and foremost report the patient's specific preferences, if known from previous conversations or advance directives, and align decision making based on those values of the patient rather than their own [4] . If the patient's preferences are not explicitly known, the surrogates should be encouraged to attempt substitutive judgment and imagine what the patient would decide if they were able to do so [4] . Lastly, if none of the above is possible, surrogates should make decisions based on the treatment that they and the medical team think is in the best interest of the patient.
Family Meetings
Effective family conferences and communication are essential to support families and surrogate decision makers in the NICU. It has been shown that protocolized conduct of family conferences within 72 h of critical care admission has been associated with higher rates of family satisfaction when patients are critically ill [50] . Table 2 summarizes a protocol for shared decision-making conferences with surrogates in the NICU, based on existing evidence [37, 49, [51] [52] [53] [54] [55] . The American College of Critical Care Medicine officially recommends that a family meeting be held within 24-48 h of admission for all patients [37] . This initial family meeting does not need to one in which major decisions are made, as many issues regarding prognostication in the NICU require days if not longer to unfold; however, the first meeting should set a framework, allow families to raise concerns and ask questions, and build trust with the NICU team during a time of crisis.
Family members have described particular aspects of physician communication in family meetings that have improved their experience. These include conversations where families are given more time to speak and physicians spend more time listening [51] ; conversations where physicians provide assurances (when appropriate) that patients will be comfortable, that they are not in pain, and that they will not suffer; and conversations supporting families' goals-of-care decisions, whether they are withdrawing or not withdrawing life support [52] . Having more time to discuss, obtain information, and reach consensus in the family helped ease burdens on families surrounding end-of-life decisions [53, 56] . In one study, family members who participated in end-of-life decision making for a patient had less distress at 3 years than did family members who did not participate in decision making [57] . Consistency in the message by all members of the health care team and continuity of care by members of the team is essential [54] and is associated with improved family outcomes [50, 54] . Including the NICU nurse in each family meeting is of vital importance, as nurses often have a close relationship with families and are positioned to reinforce the message from the meeting throughout further family interactions. Language barriers must be aggressively addressed [58] .
Emotional Toll on Families
Even when surrogates are satisfied with the shared decision-making process, they are at risk for emotional burdens and adverse psychological outcomes [59, 60] . Symptoms of anxiety and major depressive disorder may be present in family members upon patient discharge from a NICU, even for brief patient admissions [54, 61] . This collection of symptoms has been referred to as postintensive care syndrome-family (PICS-F) [62] . In one study of 920 family members visiting an ICU, more than two-thirds of them had symptoms of depression and anxiety at time of discharge; the groups most at risk were spouses, women, and families of younger patients [63] .
While some risk factors for PICS-F are not modifiable (age, gender, spousal relationship, baseline anxiety, and depression), it appears that the incidence of PICS-F decreases when improved communication strategies are implemented and when care providers are perceived as ''comforting'' [61, 62] . It is not known how depression and anxiety influence real-time decision-making by families in the NICU, and more studies are needed on interventions that may be beneficial in the emotional support of families of NICU patients.
An understanding of differences in long-term distress amongst various groups of bereaved individuals will inform health care providers when counseling loved ones during difficult decision making, particularly surrounding end-of-life decisions. Clinicians can do much to ease suffering in this process; studies have shown that helping decision makers select treatment options the patient would have chosen and emphasizing that decision making is a shared responsibility between physician and families lead to less surrogate stress [6, 64] . Spending more time during conferences, allowing families to speak more during conferences, and providing families with materials about bereavement has been shown to lessen the burden on families of patients who are dying in the ICU [65] .
Regarding end-of-life decisions, external palliative care consultants may be of help not only in optimizing overall care for critically ill patients but also in supporting families with intellectual, emotional, social, and spiritual needs [41] . The relationship between palliative care consult services and primary NICU teams is evolving. Some institutions are implementing guidelines for formal palliative care consultation in general ICUs, including trigger mechanisms if patients fulfill certain neurologic criteria, such as being intubated with an intracerebral hemorrhage [66] . While further study on how best to integrate palliative care into NICUs in a practical manner is needed, involving palliative care experts may at times, among other benefits, reduce the emotional toll on decision makers for NICU patients.
Decision Aids
Another potential way to improve communication and facilitate shared decision making with surrogates is a decision support intervention sometimes referred to as a Table 2 Proposed shared decision-making conference structure [37, 49, [51] [52] [53] [54] [55] Planning Plan for a family conference within 24-48 h of ICU admission First meeting is preferably an informational meeting and done early enough that major decisions can be introduced as well as discharge planning Decide who should be present which members of family and care team. The latter may include other services such as but not limited to social work, chaplaincy, and palliative care decision aid [67] . A decision aid is aimed at outlining options in a disease process, explaining why different options may exist, and explicitly stating the pros and cons of each option. In many common clinical scenarios outside of critical care (cancer, osteoporosis, back pain, arthritis), formal decision aids have been shown to improve patient knowledge, improve patient-practitioner communication, and clarify value-based choices [68, 69] . In the neurosciences, decision aids educating families on feeding options in dementia care have improved knowledge, led to more oral feeding options, and reduced decisional conflict [70] . In critical care, a decision aid administered upon admission to help identify a surrogate decision maker and outline decision-making expectations was shown to reduce length of stay and healthcare costs [71] . Similarly, a decision aid for extended mechanical ventilation improved comprehension, quality of communication, and diminished family/physician discordance [72] . Additionally, while decision aids have not yet been shown to reduce mortality, hospitalization costs for a group of patients whose surrogates were administered a decision aid were lower than a group receiving usual care [72] . As of yet, there are no decision aids in specific neurocritical care disease processes, although there is clearly an unmet need. In a recent study by George et al. examining feeding tube placement in ischemic stroke patients, the authors suggest that a decision aid to deliver evidence-based options and inform families/patients about outcomes in dysphagia after stroke would greatly improve care [73] . Development of decision aids for common neurocritical care situations will have a large impact on improving the quality of shared decision making and potentially reducing conflict in the NICU.
Mediating Conflict
Disagreements between medical teams and surrogates in ICUs are often linked with disagreements surrounding goalsof-care, lack of information about patients' wishes, and timing of discharge [74] . Additionally surrogates have been shown to be more optimistic than physicians (64 % discordance with physicians in one study) based on what they believe about the individual patient [75] ; another study showed that only 2 % of surrogates relied on physicians' prognostication to shape their own idea of prognosis [76] .
Long-term outcome data continues to be lacking in many conditions pertinent to the NICU, which can complicate prognostication discussions [77] . Furthermore, while a patient's family and a medical team might agree that a patient has a ''poor'' prognosis, there may be disagreement on what functional and/or cognitive outcome constitutes an acceptable quality of life. One cardiac anesthesiologist wrote 7 years after a full left middle cerebral artery stroke that ''luck is relative, however. This is not the life I enjoyed prior to my stroke. Nor is it how I envisioned spending my fifties. However, it is still a life worth living.'' [78] As much as possible, when decisions about treatment depend on patient's prognosis and impacts a patients' ''life worth living,'' shared decision making should actively weigh the risks and benefits of each treatment option. When families or physicians do not want to prematurely forgo treatments that might help but also wish to avoid indefinite futile therapies, a time limited trial may provide a way to move forward if outcomes are uncertain [79] . A time limited treatment is an agreement between physicians and families to use certain therapies over a defined period of time to see if the patient improves or deteriorates based on agreed upon clinical outcomes [79] . If despite all these processes, there is significant disagreement or uncertainty about treatments, a second opinion from another neurointensivist or ethicist may be warranted [80] .
Recently, ethics consultations have been studied with regard to the resolution of conflicts associated with the perceived prolonging of unwanted or futile treatments [81] . In one study, critically ill patients and their families with value-based treatment conflicts with the care team were randomized to ethics consultation or not; those who received ethics consultation had fewer days of nonbeneficial treatments [82] . Three-fourths of the families involved stated they would recommend ethics consultations to others in a similar situation, and 98 % of health care workers stated they would recommend ethics consultation to others [82] . A trained ethics consultation team may help healthcare teams and families achieve consensus in decision making and resolve disputes. Palliative care consultation may also be useful in assistance with conflict resolution and optimizing situations in which communication is challenging [41] .
Conclusion
Shared decision making can improve patient and family outcomes and limit conflict [83] . Decision aids are one intervention to improve shared decision making but are currently an unmet need in neurocritical care settings. While many needs of surrogate decision makers in general critical care may be similar for families in dedicated NICUs [84] , the NICU community has the opportunity to identify specific areas of shared decision making that are particularly relevant to neurocritically ill patients. This may include novel approaches, such as including families in situations where they traditionally may have been excluded. For example, Tawil et al. recently conducted a small randomized trial demonstrating that family presence during brain death evaluation has the potential to improve understanding of brain death without causing psychological harm at 30 and 90 days [85] . Ultimately, the bedrock upon which surrogate decisionmaking rests is effective family meetings where mutual sharing of information and expertise-medical knowledge from the physician and knowledge pertaining to patients' values and priorities from family-will lead to optimum medical treatments and care most in accordance with patient preferences.
